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THE CT-^AIMS 



(currently aineixded)A method of managing resowces in a switched network bavins a 
^P,..nr^1e artupl ^< ^nrk nerfoi man ce a nd a plura lity Qfn^twotk users b^vi^^ ^ 
r^ pentive desiT^ fl<iw thi o "«^ tha network from a r^pective net^PTl^ in^ss at 
a rft.<i pective in r? !''^ ^^iter, th e method comprising the steps of:- 

(a) ,::ir7iiTic r-T-^- --"f^'^'^^ ^ ^^^^ to each of a plurality of 
network -users, 

(b) assigning respective set point values for a network performance parameter for 
each of a plurality of routers in the network , 

(c) assigning a respective initial price value to each router which is associated with 
the network performance parameter at the router, and 

(d) operating a first control loop which is operable to:- 

(i) receive respective measures of the actual network performance at each 

of the routers, 

(ii) calculate for each router, a plurality of difference values which are the 
respective differences between the actual performance network and the set 
point for each router, 

(iii) adjust the price value for each router by a factor based on the respective 
difference value, 

(iv) generate a flow price value for each network.user by combining the 
price values for each of the vOMtevs in the path of the respective user's desired 
data flow through the network, 

(V) allocate a resource share value for each network user which represents 
the value of the respective WtP value taking account of the respective flow 
price value, and 

(vi) cause the ingress router for each user to restrict flow into the network 
ingress firam each user in accordance with each user's allocated resource share 
value, 

whereby the actual network performance at each router is made to converge to the set 
point value for the respective router by automatic admission control adjustments at the 
network ingress routers. 
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2. (currently amended) A method according to claim 1. wherein the WtP value for each 
user is associated with user bandwidth requirements, the price values are associated 
wilh bandwidth usage at each router and wherein the fcsLcontiol loop is operable to 
receive measures of bandwidth usage at each router. 

3. (currently amended) A method according to claim 1, wherein the WtP value for each 
user is associated with user QoS requirements, the set point values are associated with 
QoS parameters at each router, the price values are associated with QoS at each router 
and wherein the ^rst contiDl loop is operable to receive measures of QoS at each 
router. 



4. 



(currently amended) A method according to claim 1, whereir^ the network has ^ 
tT.a«urable g-^^^"<< actual networic perfo rmaTice parameter, the mejthod including 
assigning respective second set point values for a second network performance 
parameter for each of a plurahty of routers in the network, assigning a respective 
initial second price value to each router which is associated with the second network 
performance parameter at the router, and further including operating a service 
manager operable to monitor the said convergence of the actual network performance 
with the set point network perfonnance and to provide a proyisioning potential value 
to a second control loop, the second control loop being operable to 

(vt^ receive respective measures of the actual second network performance 

parameter at each of the routers, 

(vi»b) calculate for each router, a plurahty of difference values which are the 
respective differences between the actual second network perfbrmai^ 
parameter and the second set point for each router, 

(mc) adjust the second price value for each router by a factor based on the 
respective difference value, 

(»d) generate a second flow price value for each user by summing the 
second price values for each of the routers in the path of ihe respective user's 
desired data flow through the networic, and 

(9«S) allocate a second resource share value for each user which represents 
the value of the respective provisioning potential, value divided by the 
respective second flow price value, 
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the insress router for each user being caused to restrict flow into the network ingress 
from each user in accordance with each user's first and second allocated resource 
share values, whereby the actual network performance at each router is made to 
converge to the first and second set point values for the respective router by automatic 
admission control adjustments at the network ingress routers. 

5. (original) A method according to claim 4, wherein the WIP value for each usex is 
associated witli user QoS requirements,, the set point value is associated with QoS at 
each router, the price values are associated with QoS at each router and wherein the 
first control loop is operable to receive measures of QoS at each router. 

6. (original) A method according to claim 4 or 5, wherein the provisiomns potential 
value for each user is associated with user bandwidth requirements, the second set 
point values are associated with bandwidth usage at each router, the second price 
values are associated with bandwidth usage at each router and wherein the second 
control loop is operable to receive measures of bandwidth usage at each router. 

7. (original) A method according to claim 1, wherein the price value is adjusted in the 
control loop by a fector which is the product of the difference value and a number in 
the range 0.1 to 0.2. 

8. (original) A melhod according to claim 4, wherein the price value is adjusted in the 
control loop by a factor which is the product of the difference value and 0. 16. 

9. (currently amended) Admission control apparatus for a switched network arran^e^ tO 
lia^A ^ plurality users eac b having a respective desired data flow througl^ tl^e 
TiRtwnrk from a res pective pp-twork ingr e ss at a respective ingress router, ^vins & 
phiTalitv of fonters and a m^a^urahle act ual network nerfotmance. the apparatus being 
arranged to:- 

(a) record a predetermined respective WtP value for each of a plurality of network 
users, each of the users being coupled to the network via an ingress router, 

(b) record respective predetermined set point values for a networic performance 
parameter for each of a plurality of routers in the network, and 
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(c) to assigtt a respective initial price val\je to each router which is associated with 

the network performance parameter at the router, and 

the apparatus comprising loop control means operable to:- 

(i) receive respective measures of actual network performance at each of 
the routers, 

(ii) calculate for each router, a plurality of differeaace values which are the 
respective differences between the actual perfbrmance and the predeteiixiined 
set point for each router, 

(iii) adjust the price value for each router by a predetmuined factor based 
on the respective diJEference value, 

(iv) generate a flow price value for each user of the network by combining 
the price values for each of the routers in the path of the respective user's 
desired data jflow through the network, 

(v) allocate a resource share value for each user which represents the value 
of the respective WtP value taking account of the respective flow price value, 
and 

(vi) cause the ingress router for each user to restrict flow into the network 
ingress from each user in accordance with each user's allocated resource share 
value, 

whereby the actual network performance at each router is made to converge to the set 
point value for the respective router by automatic admission control adjustments at the 
network ingress router. 

10. (currently amended) Computer software which when executed, operates to manage 
resources in a switched nfttwnr k havitig a measu rable arAual networic performance and 
>..^'ttp ; arranged to ^ave a plura lit y of users each having a respective desired data flow 
through the n e ^orit: from a respective network ingress at a xespectiv^ i^^es s i-outeL 
by performing the steps of:- 

(a) assigning a respective WtP value to each of a plurality of network users, 

(b) assigning respective set point values for a network performance parameter for 
each of a plurality of routers in the network , 

(c) assigning a respective initial price value to each router which is associated with 
the network performance parameter at the router, and 
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(d) operating a jSrst control IcKjp which is operable to:- 

(i) receive respective measures of the actual network perfoimance at each 
oftherout^, 

(ii) calculate for each router, a plurality of difference values which are the 
respective differences between the actual performance and the set point for 
each router, 

(iii) adjust the price value for each router by a factor based on the respective 
difference value, 

(iv) generate a flow price value for each user by combining the price values 
for each of the routers in the path of the respective user's desired data flow 
through the network; 

(v) allocate a resource share value for each user which represents the value 
of the respective WtP value and takes acconnt of the respective flow price 
value, and 

(vi) cause the ingress router for each user to restrict flow into the network 
ingress from each user in accordance with each user's allocated resource share 
value, 

whereby the actual network performance at each router is made to converge to the set 
point value for the respective router by automatic admission control adjustments at the 
network ingress routers, 

11. (currently amended) Admission control apparatus for a switched network having a 
Tn«a/;urab1e actual netwoik p e rformance and being arrangcc^ tQ have a plurality _ of 
n^rfi each having a respective desired dat a flow through tbe network from a 
rft.^ pective nc ^t jwork itiizresfi at a ^spect ive ingress router, the apparatus being arranged 
to monitor a first network performance parameter in relation to a first set^oint value 
and to adjust a first pricing value based on the convergence of the actual network 
performance to the first set^point value and on a first willingness to pay parameter, the 
apparatus being fiirther arranged to monitor a second network performance parameter 
in relation to a second set^point and to vary the bandv^ridth admitted at an ingress of 
the network based on the convergence of the network performance to the second set- 
point valne and on the first pricing value whereby the network performance is made to 
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converge to the first and second set-point values by automatic admission control 
adjustments at the network ingress router. 

12. (currently amended) A telecommunications network including admission control 
apparatus for a network being airanged to:- 

(a) record a predetermined respective WtP vahie fyr each of a plurality of network 
users, each of the users being coupled to the network via an ingress router, 

(b) record respective predetemuned set point values for a network performance 
parameter for each of a plurality of routers in the network, and 

(c) to assign a respective initial price value to each router which is associated with 
the network performance parametCT at the router, and 

the E^paratiis comprising loop control means operable to:- 

(i) receive respective measures of actual network performance at each of 

the routers, 

(ii) calculate for each router, a pluraUty of difference values which are the 
respective differences between the actual performance and the predetcrmmed 
set point for each router, 

(iii) adjust the price value for each router by a predetermined factor based 
on the respective difference value, 

(iv) generate a flow price value for each user of the network by combining 
the price values for each of the routers in the path of the respective user's 
desired data flow through the network, 

(v) allocate a resource share value for each user which represents the value 
of the respective WtP value and takes account of the respective flow price 
value, and 

(vi) cause the ingress router for each user to restrict flow into the network 
ingiess from each user in accordance with each user's allocated resource share 
value, 

whereby the actual network performance at each router is made to converge to the set 
point value for the respective router by automatic admission control adjustments at the 
network ingress router. 



13-15. (Cancelled) 
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